In this article, we analyze the strong vertexes Σ * c N D and Σ * b N B using the three-point QCD sum rules under the Dirac structure of q /p /γµ. We perform our analysis by considering the contributions of the perturbative part and the condensate terms of < qq > and < 
Introduction
The charmed and bottom baryons, which contain at least a heavy quark, serve as a particular laboratory for studying dynamics of the light quarks in the presence of the heavy quark(s), and also as an excellent ground for testing predictions of the quark model and heavy quark symmetry. The properties of these heavy baryon states mainly include the mass spectrum, the magnetic moments, the strong, electromagnetic and weak decay behaviors. Investigation of these properties can give us useful information on the quark structure of these baryons. The strong coupling constants is an important parameter about the strong interactions of the heavy baryons. The accurate determination of the coupling constants can not only help us further understanding the strong decay behaviors of these heavy baryons but also give us the knowledge about its nature and structure.
By this time, many heavy baryon states have been discovered in experiments by BaBar, Belle, CDF and D0 Collaborations [1] [2] [3] [4] . These states include the charmed baryons such as [21, 22, [26] [27] [28] [29] [30] . For these work, QCD sum rules proved to be a most powerful nonperturbative method which has been widely used to analyze the properties of the hadrons [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] .
In the present paper, we calculate the strong coupling constants g Σ * c N D and g Σ * b N B within the framework of the QCD sum rules. The results of this work are relevant in the bottom and charmed meson cloud description of the nucleon which may be used to explain exotic events observed by different collaborations. Besides, the exact values of these strong coupling constants are essential to determine the modifications on the masses, decay constants and other parameters of the B and D mesons in nuclear medium [48] [49] [50] . The layout of this paper is as follows. The next section presents the details of the analysis of the vertexes Σ * c N D and Σ * b N B. In Sec.3, we present the numerical results and discussions, and Sec.4 is reserved for our conclusions. 
where T is the time ordered product and J µΣ * . Baryon current is a composite operator with the same quantum numbers as a given baryon, which include several possibilities [51, 52] . For simplicity, the interpolating currents used in Equation(1) are written as the following form,
The correlation function will be calculated in two different ways, from the hadron degrees of freedom and quark degrees of freedom, which are called the phenomenological side and the operator product expansion(OPE) side separately.
The phenomenological side
In order to obtain the phenomenological representations, we insert a complete set of intermediate 
Where h.r. stands for the contributions of the higher resonances and continuum states. After the matrix elements appearing in the above equation are substituted for the following parameterized equations,
, and some of the Dirac structure appearing in the above function are written as
In our previous analysis about this kind of problem, we found that the Dirac structure q /p /γ µ can not
. Thus, we choose the Dirac structure q /p /γ µ to carry out our analysis. In this above derivation, we also use the following definitions,
The OPE side
We carry out the operator product expansion of the correlation function in deep Euclidean region, where p 2 → −∞ and p ′2 → −∞. Considering all possible contractions of the quark fields with Wick's theorem, the correlation function Eq. (1) is written as
Then, we replace the c[b] and u[d] quark propagators with the corresponding full propagators [44] [45] [46] ,
In order to perform the four-x and four-y integrals, we also use the following Fourier transformations
which is followed by the replacements x µ → i ∂ ∂pµ and y µ → −i ∂ ∂p ′ µ . After these derivations, these integrals turn into Dirac delta functions which are used to take the four-integrals over k and t ′ . Finally, the Feynman parametrization and
is used to perform the four-t integral. After a lengthy derivation, we obtain the same Dirac structures as the phenomenological side(see Eq. (5)). For each Dirac structure, the correlation function can be divided into two parts,
Where i stands for different Dirac structure in Eq.(5). Using dispersion relations, the perturbative term for a given Dirac structure can be written as the following form,
where ρ pert i (s, u, q 2 ), appearing in the above equation, is the spectral density which is obtained from the imaginary part of the correlation. After these derivations, we set s = p 2 , u = p ′2 and q = p − p ′ in the spectral densities. For the Dirac structure of q /p /γ µ , its spectral density is written as,
where Θ stands for the unit-step function, and
sx(x + y − 1) + uy(x + y − 1). Considering the limit of the unit-function to the integrals, the integral limmits for parameter y can be explicitly expressed as
where
From our previous analysis, the non-perturbative contributions comes mainly from the <>.
Besides of this condensate term, we also take into account the contribution from < αs π GG > in this work. For these condensate terms, we make the change of variables
and q 2 → −Q 2 and perform a double Borel transform to them, which involves the transformation:
, where M 1 and M 2 are the Borel parameters. Then, the non-perturbative terms can be written as,
where BB[ ] stands for the double Borel transform, δ is the Delta function and k = 
The strong coupling constant 3 The results and discussions
We perform a double Borel transform to the phenomenological side as well as the OPE side, after which we equate these two sides, invoking the quark-hadron duality. After these preformation, the form factor can be written as,
Where Π In order to obtain the coupling constants, it is necessary to extrapolate these calculated results of the form factors into the deep time-like regions by fitting these results into analytical functions. The extrapolation to deep time-like regions is highly mode-dependent, thus there is no specific expres- sions for the dependence of the strong form factors on Q 2 . From our analysis, we observe that this dependence can be well described by the following fit function
The fitted results for g N B . These results will be helpful in the bottom and charmed meson cloud description of the nucleon, which may be used to explain exotic events observed by different experiments. Besides, the analysis of the results in heavy ion collision experiments may also needs the results in this paper.
